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Introduction
The nearly constant media coverage of the pandemic, 
the rapid increase in the phase alerts together with the 
continuously confirmed new cases alarmed people 
worldwide. The threat of an influenza with high mortal-
ity rates, like the “Spanish” flu pandemic which caused 
about 50 million deaths in 1918-1919, was feared almost 
universally [1].
Attitudes towards the pandemic were different across 
countries and cultures and confounding news caused 
some to question whether unnecessary alarm and pub-
lic panic resulted. As a consequence, H1N1v immuni-
zation coverage rates were low everywhere, even when 
the vaccine was readily available [2]. Several studies, 
carried out all over the world to detect worry about pan-
demic flu, showed that many individuals and countries 
perceived the pandemic to be a “false alarm” and con-
ceptualized it as “mild” in severity, despite data from the 
US to the contrary. In Italy the media alarmism and the 
erroneous management decisions during the AH1N1v 
pandemic flu season 2009-2010 are considered the main 
reasons of the low compliance not only to H1N1v im-
munization campaign but also to the present seasonal flu 
vaccination campaign.
The aim of this study was to detect awareness, percep-
tion and worry about pandemic flu among young adults, 
considered among the risk groups, as nearly 80% of all 
reported cases in Europe were in individuals under 30 
years of age [3].
Materials and methods
In November 2009, during the pandemic peak in Italy, 
a survey about level of knowledge, attitudes and risk 
perception of pandemic flu was performed among un-
dergraduate students, attending different courses (Medi-
cine, Economy, Biology and Engineering) at Tor Verga-
ta University in Rome. Anonymous 10 multiple choice 
self-administered questionnaires were used. After a short 
demographic session, the questionnaire investigated gen-
eral knowledge about the pandemic flu asking whether 
its symptoms differed from seasonal flu, who was the 
testimonial of the national information campaign and 
which was the main source of information. Following 
questions concerned worry about the risk of infection, 
disposition to change own habits, such as more frequent 
hand washing, avoiding crowded places or renouncing 
to a possible travel to USA, and the willingness to un-
dergo vaccination.
To investigate the relationship between the level of con-
cern about H1N1v and the attitude to prevention the 
sample was divided in three groups based on the level 
of the declared worry (not worried at all, worried, very 
worried).
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Summary
Introduction. Attitudes towards the pandemic were different 
across countries and cultures and confounding news caused 
some to question whether unnecessary alarm and public panic 
resulted.
The aim of this study was to detect behavior, perception and worry 
about pandemic flu among undergraduate students considered a 
group at major risk to contract and spread the infection.
Materials and methods. In November 2009, during the pan-
demic peak in Italy, we conducted a survey about pandemic flu by 
means of anonymous multiple choice self-administered question-
naires among students, attending different courses at the Tor Ver-
gata University in Rome. To investigate the relationship between 
the level of concern about H1N1v and the attitude to prevention 
the sample was divided in three groups based on the level of the 
declared worry.
Results. Among the 436 students that answer the questionnaires 
a statistical correlation was found between the level of worry and 
the disposition to change habits and the will to undergo vaccina-
tion. Males were less worried than females and more students liv-
ing outside Rome would accept the vaccine.
Discussion and conclusions. The results of the study, generally in 
agreement with those of similar research, confirmed the need to 
know the relationship between fear and attitude in order to organ-
ize effective preventive campaigns.
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The collected data was analyzed by SPSS v.19. Frequen-
cies and percentages were computed for descriptive pur-
poses and X2 test was administered to test significance. 
Significance was considered when p < 0.05.
Results
Students involved in the survey were 436, belonging 
to different study courses: 139 Medicine, 64 Econo-
my, 91 Biology and 142 Engineering [4]. The mean 
age was 23.05 ± 2.88 years and male were 52%. 
Among the 416 students who answered the question, 
86,6% knew that the testimonial chosen the preventive 
campaign was the puppet “Topo Gigio”. Information 
about flu was obtained principally (81%) from mass 
media, following by 40% from newspapers, 26% from 
internet, 8% from university and only 4% from gen-
eral practitioners. Although we asked to select only 
the main source of information, many students have 
indicated multiple sources. When asked what was the 
reason why the pandemic was called swine flu only 
37% of the students said correctly that it was caused 
by a recombinant virus. Among students, 68% thought 
that there were no differences in the severity of the 
clinical manifestation between pandemic and season-
al flu, while 13% and 19% considered pandemic flu 
symptoms less and more serious, respectively, without 
significant difference among the study courses. More-
over, 75% declared to be only a little worried or not 
worried at all about the possibility that themselves or 
a member of their family could contract the infection; 
59% affirmed they had not changed their habits at all. 
Among those who adopted some preventive measures, 
38% washed their hands more frequently, 4% avoided 
crowded places and 11% would renounce to a travel 
to USA. Less than 25% of the students declared to 
be willing to undergo vaccination while the majority 
would refuse it due to the fear about the side effects of 
the vaccine, the uncertainty of its efficacy and the con-
viction to be able to recover from the infection without 
drugs.
Based on the level of concern about H1N1v (Tab. I), 
109 students were very worried (Group 1 = G1); 226 
students worried (G2) and 101 students not worried 
at all (G3). In G3, 65% were male with a statistically 
significant difference (p = 0.01) respect to female. No 
difference was detected among the groups related to 
the evaluation of symptoms severity, keeping in mind 
that less of 20% of the students feared the clinical 
manifestation of the disease. There was a statistically 
significant correlation (p < 0.001) between the groups 
and the disposition to change own habits, such as more 
frequent hand washing and/or avoiding crowded plac-
es: 67% of the very worried students declared to have 
changed their habits respect to 18% of those not wor-
ried at all. Moreover, 32% of the very worried students 
said that they would renounce to a travel to USA to 
avoid the risk of infection compared to only 4.9% and 
3% of the students less and not worried at all, respec-
tively. Significance is calculated considering only the 
students who responded.
In G1, 43% of the students affirmed they would accept 
the vaccination, a significantly higher percentage respect 
to 21% in G2 and 8% in G3.
Moreover, we looked for a correlation between the 
socio-demographic characteristics and the disposi-
tion to undergo vaccination (Tab. II). Students that 
declared to be in favor of vaccination were 23.6%. 
We found no statistically significant differences be-
tween groups about sex, age, nationality and course of 
study, while there was a correlation between students 
living or not in Rome (p = 0.002). We also found no 
statistically significant correlation between declared 
willingness to undergo vaccination and information 
sources.
Tab. I. students characteristics related to the level of concern about h1n1v.
Total Worried
Very (G1) Less(G2) Not at All (G3)
number 436 109 226 101
age 22.09 22.09 23.05 n.s.
sex
male 225 48.6% 47.3% 64.4% < 0.01*
female 208 49.5% 52.7% 34.7%
symptoms severity
pandemic versus seasonal flu
= 295 63.3% 69.5% 68.3% n.s.
+ 85 24.8% 18.6% 15.8% n.s.
- 54 11% 11.5% 15.8% n.s.
information from university 36 5.5% 7.5% 12.9% n.s.
Changing habits yes 180 67.0% 39.4% 17.8% < 0.001
travel to usa no 49 32.1% 4.9% 3.0% < 0.001**
h1n1v vaccination yes 103 43.1% 21.2% 7.9% < 0.001
n.s.: not significant; * in g3 m vs. f; ** g3 vs. g1 and g2.
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a world alert. The students’ appre-
hension about the swine flu does 
not seem linked to an increased 
perception of the seriousness of 
the clinical symptoms or to the fear 
that themselves or their relatives 
may have the disease, although 
the survey was performed in No-
vember 2009, the period of great-
est alarm in Italy, when a higher 
risk perception was to be expected. 
This result is in agreement with the 
data of similar recent studies per-
formed among students during the 
peak of swine flu in Turkey and in 
Australia [8, 11]. However worry 
about flu seems to affect changes 
in student’s habits; a decreasing 
trend was found with decreasing 
declared fear in the disposition to 
change habits and implementing 
preventive measures, particularly 
in daily activities such as wash-
ing hands frequently or avoiding 
crowded places, while the renounce to a travel to USA 
was significantly more often declared only by the very 
worried group.
We found a significant difference in the acceptance 
of the vaccine declared by 43% of the students in G1, 
compared to 21% in G2 and only 8% in G3. This at-
titude is explained by the fear about the side effects of 
the vaccine, the worry on its efficacy and the convic-
tion to be able to recover from the infection without 
drugs. Similar data were found in two recent Australian 
surveys, performed among undergraduate students and 
general population during the peak of pandemic in that 
country. The students’ perception to be healthy people, 
that can easily avoid flu only by practicing preventive 
hygiene measures, may led to the disregard of the vac-
cine as a primary preventive measure [12], moreover, 
the risk perception of serious side-effects of this new 
vaccine may have influenced its acceptance [11]. In 
our study the students more willing to undergo vac-
cination were not resident in Rome, possibly because 
living far away from home leads to a major attention to 
the own state of health.
The knowledge of the relationship between fear and at-
titudes is important to build communication campaigns 
that can really reach the target not only in the case of 
epidemic events but also for facing many preventive 
measures.
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Discussion and conclusions
The uncertain epidemiological data about the new pan-
demic flu AH1N1v, the pathogenicity and clinical se-
verity and the World Health Organization (WHO) pan-
demic level 6 declaration sustain a worst-case scenario 
approach. In addition, the contradictory positions of 
healthcare workers and the public information, the rapid 
approval and availability of the pandemic vaccines con-
tributed to the concern of the general population about 
the pandemic flu [1, 5].
All these reasons, in particular the confounding commu-
nication strategy, prejudiced the vaccination campaign 
in Italy. The low vaccination uptake led to a coverage of 
only 4% of the target population: 15% of the healthcare 
personnel and 1.5% of the general population [6].
As Schools and Universities are places at major risk to 
contract and spread the infection, it is important to as-
sess the level of student’s knowledge and attitudes about 
the pandemic flu in order to improve the compliance to 
health preventive measures.
In this survey the students declaring themselves not wor-
ried at all were significantly more male; the gender dif-
ference in risk perception is well known although under-
lying dynamics are not well understood [7]. This result 
is in agreement with a study conducted in Turkey on a 
similar student population while we did not found differ-
ences based on age, field of study or other demographic 
features [8]. As reported in other studies regarding pan-
demic flu, the most important information source was 
represented by mass media [9, 10], that play an impor-
tant role in disseminating information, especially during 
Tab. II. students characteristics related to the attitude to undergo vaccination against h1n1v.
Total Vaccination
Yes No
number 436 103 333
age 23.2 23
sex
male 225 49.5% 52.3% n.s.
female 208 48.5% 47.4%
fields of studies
med/bio 230 59.2% 50.8% n.s.
eng/eCo 206 40.8% 49.2%
age range 
≤ 21 177 42.7% 39.9% n.s.
> 21 249 56.3% 57.4%
nationality
italian 415 97.1% 94.6% n.s.
other 18 1.9% 4.8%
City of residence
rome 330 64.1% 79.3% < 0.002
other 96 33.0% 18.6%
n.s.: not significant; med/bio: medicine/biology; eng/eCo: engineering/economy.
students behavior during pandemiC flu h1n1v
147
References
[1]  Allam MF. Influenza A (H1N1) pandemic: true or false alarm. J 
Epidemiol Community Health 2009;63:862.
[2]  Poland GA. The 2009-2010 influenza pandemic: effects on pan-
demic and seasonal vaccine uptake and lessons learned for sea-
sonal vaccination campaigns. Vaccine 2010;28(4):D3-13.
[3]  ECDC Risk assessment: 2009influenzaA(H1N1)pandemic. http://
www.ecdc.europa.eu/en/healthtopics/documents/0908_influenza_
ah1n1_risk_assessment.pdf
[4]  Bagnato B, Meleleo C, Carboni C et al. Comportamenti ed atteggia-
menti degli studenti dell’Università di Roma Tor Vergata. Atti 44° 
Congresso Nazionale S.It.I. Roma: Iniziative Sanitarie ed. 2010, 
p. 465.
[5]  World Health Organization (WHO). World now at the start of 2009 
influenza pandemic. Statement to the press by WHO. Director-
General, Dr Margaret Chan. Geneva: WHO; 11 Jun 2009. http://
www.who.int/mediacentre/news/statements/2009/h1n1_pandemic_
phase6_20090611/en/index.html
[6]  Rizzo C, Rota MC, Bella A, et al. Response to the 2009 influenza 
A(H1N1) pandemic in Italy. Euro Surveill 2010;16:19744.
[7]  Gustafson PE. Gender Differences in Risk Perception: Theoretical 
and Methodological Perspective. Risk Anal 1998;18:805-11.
[8]  Akan H, Gurol Y, Izbirak G, et al. Knowledge and attitudes of uni-
versity students toward pandemic influenza: a cross-sectional study 
from Turkey. BMC Public Health 2010;10:413.
[9]  Kristiansen IS, Galvorsen PA, Gyrd-Hansen D. Influenza pandem-
ic: perception of risk and individual precautions in a general popu-
lation. Cross sectional study. BMC Public Health 2007;7:48.
[10]  Kamate SK, Agrawal A, Chaudry H, et al. Public knowledge, at-
titude and behavioral changes in an Indian population during the 
influenza A (H1N1) outbreak. J Infect Dev Ctries 2010;4:7-14.
[11]  Seale H, Heywood AE, McLaws ML, et al. Why do I need it? I am 
not at risk! Public perceptions towards the pandemic (H1N1) 2009 
vaccine. BMC Infect Dis 2010;10:99
[12]  Van D, McLaws ML, Crimmins J et al. University life and pandem-
ic influenza: Attitudes and intended behaviour of staff and students 
towards pandemic (H1N1) 2009. BMC Public Health 2010;10:130.
n	 Accepted on July 4, 2011.
n	 Correspondence: Elisabetta Franco, Dept. of Public Health, 
University Tor Vergata, Rome, Italy - Tel. +39 06 72596122 - 
Fax +39 06 2025285 - E-mail: franco@med.uniroma2.it
